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PRODUCTION OF HIGH STRENGTH ALUMINUM ALLOY FIN MATERIAL FOR HEAT 
EXCHANGER 

PURPOSE: To inexpensively obtain an Al alloy fin material having superior strength, 
high-temp, buckling resistance, sacrificial anode property, and formability by heating and 
homogenizing an ingot of an Al alloy with a specific composition, applying hot rolling and 
cold rolling to the above ingot, and subjecting the resulting sheet to annealing and then to 
cold finish rolling at the prescribed rolling reduction. 

CONSTITUTION: An ingot of an Al alloy having a composition containing, by weight, 
0.3-1 .5% Mn, 0.1-1 .0% Zn, 0.05-0.7% Fe, 0.05-0.7% Mg, and 0.02-0.09% Sn is 
homegenized at 400-560°C, heated up to a temp, in the same temp, range as mentioned 
above to undergo hot rolling, and cold : rolled. Subsequently, the resulting Al alloy sheet is 
process-annealed at 240-<300°C and further subjected to cold finish rolling at 5-40% 
rolling reduction, by which the high strength Al fin material for heat exchanger can be 
obtained. Since the thinning of heat- exchanger fin is made possible because this fin 
material has the above properties, this fin material can contribute toward making a heat 
exchanger lightweight and also reducing costs. 

COPYRIGHT: (C)1991 ,JPO&Japio 



BNSOOCIO. <JP_4030135S0A_AJ_> 




©a^a^it^cjp) <s> & & & m & m 
III 3& (a) ^3-13550 



©Int. CI. 5 »ME* FrrtBmtt ®&$% 3 *(1991) 1 M22B 

r 99 F 1/04 C 8015— 4K 

F 28 F 21>08 7380-3 L3K 

©33 BE ^Fl- 148339 

@tb SI 1 (1989) 6 E 13 B 

@#s m m m m u * se»!iwsBP»aw3Tii»i» tt^^^xig 

©di BE A MSill^^^ mS»*K«r«5TBll#3* r; . . 
tt 

©ft S A #3H± /Mfi J»* 51-2* 
»=« < 



qj3 £m s 

i . is m <» s 

£! iS i£ 
2. 4* 3T » * «> © AH 

(1) Mn : 0.3-1-5 % ( ffi 3 96 . JU T H! U ) . 
Zn : 0 . 1 — 1 . 0 96 . Fe : 0.05—0.7 96 . 
Mg : 0.05—0.7 96, S n : 0.02— 0.0996* 

4O0-5BO r r ^ it 

& ffi L . 400—560 tCflDMir^iaEgL 
& . » Bl BE « L * 2 4 0 *C £1 J: 3 0 0 r * S6 T 
L * £ K 5-40?5^iET^T:^JSJ 

fflS^ffir^i-^A^Si^^ > 4* 52 # 

<2) Mn : 0.3-1.5 96 . 2n : 0.1-2.0 96. 
F e : 0. 05— 0.7 96 . Ms ■ 0. 05— 0.7 96 . 
S n : 0.02 — 0.09 % £ # L . 31 l~ C r : 
0.05-0.35 96. 2 r : 0. 05 - 0 . 3 5 96. T i : 



0.05 — 0.3596 . V : 0.05 — 0.3596O-7-&1H 

- 560 tf^f {t^aa l, 400- 5 6 0 r c an 
a± sooT:5i5»-e*fcttLfc«* £ £ i= 5-40 

■7 * > W 5* it 7> & o 
(3) Mn : 0.3—1.5 96 s Z n : 0.1— I. 0 96 . 
F e : 0.05—0.7 96. Mg : 0.05—0.7 96. 
S n : 0.02— 0.0996€-^WU. H ® ^ ^ 
tf)**&12l£i«fctfA 1 a*£tt*£&<D#4»;&. 

400-5GO T-e^afti6au.u^*:«i 

L. :ni: A I - S 1 $ « £ l* (1 A I - s i 
400-550 riCtoi«kU-CftElffStfc&. # 

B3 ff g *■ is u * 24ora± 3oor a? 35 *s 

L *r 't£ . 5f t> tc 5 - 4 0 96 S> BE T ^ IT # 13 tt ± 



-285- 



ZZfeTJlsi— > W W S3 ^ 0) S • 

(4) Mn : 0.3—1.5 % . Z n : 0.1—1.0 % . 
F e : 0.05—0.7 % „ Mg : 0. 05— 0.7 % „ 
Sn : 0.02 — 0.09 % £ W L ^ & £ (= C- r : 
0 . 0 5 — 0 . 3 5 %. Z r : 0 . 0 5 — 0 . 3 5 %, T i : 
0.O5 — 0.35% x V : 0.05 — 0 . 3 5 % O ? £ 1 U 
*fctt2afit±*##L* ^ SB HI. a &tj Tx 

«3 *J * A 1 **&tt5£tfg<Dt*lfc*» 400 

— 580 ■ct^SitiaiLfc ^«-*;W4 u 

C n iC A 1 - S i I * M> IU I -Si - 
Mg^^^^RffiLT«g^L/:{)©^ 400 

- 5 5 0 "CIclm^t'C^ISIEii L /: S . # G3 EE 

s £- ffi l * 24oicja± 3 o o t: t is *fi l a: 
ifc „ 5-40%©BET^-c i ^ri3a:Jttfff 

r/t- ; — a £ & 7 * >*t^>5a*t^*r£o 
3 . ift i/j; ? co an si "in 

C 35 .h (O M m 'A & 3 

3fi »J5 *i . 7*5 - f A^^5!«iSft2CfiI 



r ft ^ — ^7 £ 




a ffi yj iz a 


1 




S i ^ f» A 1 




S i - M g & 




? « * * 5 


•y 


K 


l 7 u - 


~> 


>r — k m 




€> ft £ • -t 


L 




. ts m <t ^ ftij 


iz 


& t£ -7 4 •> # 


CD 








*tj u r fif 5fr 




• iiS 25 *f t4 />< 


Mr 


ft 3 n -c ^ 


-5 






» 


(i , 5 off 1^ 


05 


<D S$ Si Jju M 


Id 




-c . * <o ^ 




A< ? L < t T 


L 


T J15 L fz 


*? 




^ 0 M 4» 0 S 


i 


t)< -7 4 > ff & 




i£ a l t m 


El 


u 


*} -? Z ti 




; © Km ^ 1: J: 




t n? *p 


m 


a< 


U <£ L* J: O 




ft n iSU 3 


Si 


0 & 3ft* S * 




n 


So LfcJ»<^ 


r 






& "7 > U 




(i 


. « A 


1 


- M n I © a 


& 


i>< m ^ t> ft 






n i: ? ^ 1: ^ 


± 


se 45 * bo Ac 


T 


5 /: » 1; Si 






7C Jft A< ^ tti ^ 


n 


fz t> <0 4S 5fc 




n r * « 










*. t* . t5 




f 1 3* k 4i 






h fz *6 iz Z n 




S n £' *S 




s n 4> 0 


t< 




3K * n t ^ « 




U L . S n 




Z n t£ £ <r> 


7C 


& 


^ ^ W ^ S AS 




i± ?> 0 ff <7 tfe 




m a m m tt 


) 









l » £D -e ^ A (f , S n s Z n O (i i: M g , 



??na ¥3-13550 (2) 



?J: -t 3 f£ 2fi # 


(75 iQ 




U ( 








7 


^ > ^ ^ ^> 0 


ff 1^ 


L 








ai ^ it t * 


J& 


^ iz 0 f ; l 


05 


<0 


jn & (c 






t n s 


21 


ffi J5T1 *t -tf* 
132 Jill LH sT ■'J x y 


£ Jt- 


(- 




ff 


*t 


ffe £p 7k <P it 


£5 


9Xf iA: 01 iifi Vfi M 


ic ^ 


^* 


£ & 44 


P6 




^ lk t/ (5 




"J? u ^ i/ 




m 


X.tt 






/: 7 ;l/ • - 




^ —7 . • , t> 






2r fife ic 


KJ 


9 


0 




' 


3 














Vt 5fc , 7 * 






A ^ ^ 






35 ift S ti . 0 


£& 


5fi ti. if V) •? i> 


i — 




. ^ 7 




> 


. >r > 9 - ? 




=7 ~ * 4 )\r 






- i' 










m z n- x 1^ * 
















7 * £ — 0 






5* ^ 33£ 


% 




li , f: t i If 


B 


1 13 H J: J3 


2 0 








IC 


, A 1 — C u 




^ & . A 1 — 


M n 




. A I 




M 


n - C u ^ ^ 




© ftr Sir % 






« « ( 


<& 




5 i> li ** 


en 


ffl ^ n S ) la 








» (4c a % 




fi£ ^ *4 1= it 12 








* ^ & O 7 


-f 


> U 2 . 3 A< . 




ff 


It ic x 


K> 


m 






5 . C O S ^ 


. IS MI 


*f *4 * 


5 




(± 7 * V WO 





J® *s 


J; 






ft 


) ^15- 




m ( 4% 


D3 


^58-31070)^ Sn, 2 n © <i 


\z M 




, M n , 


Fe.Si, 2 r f SSLfc 


6 & t9 








^ r«i be 


m 


* v 


fi t* ffi M ( ft ft ) ^ L 5 - 3 0 % 


co ^ r«i 




S tt ± 


ti^S ( 4* M S3 6 0 - 2 1 5 7 2 9) 


^ is 




* n r ^ 


& 0 : n t» <: i» T li , & *G 


< ft 




ti 3 0 0 — 




ff tt CO 






3? i i ft T i» 5 » 


C ^5 «JJ 




m ik l «t 


■3 £ -r * a >a 3 






ffl * n , 




A 1 - 


M 


n ft & & 


> u c » l r , « i£ 11 e 


m it v> 


12 


^ t; 3 7 




n\z n 


a; 


-r 5 * i6 


ic « » ids *r h «■ j» « ft l 0 s 


3c m u 


w 


« 5? * 


$ ft 5 i 0 c /; 0 











© '^j ^ ? 53 iS f 5 i > ?l 55 56 * li L 7 - 2 0 
kgf/DB J fiJfi:. Si 7^3 *i IB — 19 kg r/o a J 12 fit C*$ 
MH358-31070 . 4SD3HB60-215729) IC 5 , 



-286- 



tt to *> . >^3;i/y - h)30lL/:i$roxr 

V > 7 ~> 9 & 2 + S A fi *' S < 

r> 9 . * * I* tt =J ^ Y - H ? < > <fc ffc Si 2£ <* 

aiyssisiuifi^f^ts t s 7 ^ > -a n * t 

* /r . A4 tflSJ H: 5i <0 fln X ffi £ S < L * . 7 -f 
> kK <0 91 & * * 2 3 - 2 9kgf/aa J . »7J*22~ 
28kgf/iio 3 i:t« tJ:E»waitt««r« 

< * tt v * > ** co 2: « ) * c * 5 «■ * fo 
s i i£ lit L , Hfflffia* 4 ^^** 
$ % 0^ 0 ^ (± , « n sfe ffi . si is ffi t£ Jm t£ . 

^-5 t> CO "Z? £b -5> o 
[ 2R ffl * A? * fc 16 © # » ] 

* $6 W & * A 1 -Mn-Zn-Sn^^ 

£ t> M n : 0.3—1.5 96 . Z n : 
0.1— I. 0 96 . F e : 0.05-0.7 96 . M* : 
0.05-0.7 96. S n : 0.02-0.0996*^^TL. 
S&C&BK^OC r : 0 . 0 5 - 0 . 3 5 96 . Z r : 
0.05 - 0.3 596. T i : 0 . 05 - 0.3 5 96 . V : 0.05 
- 0 . 3 5 96 CO ? S l«Sfctt2a£l±.*S*t. 
&5&a<:fnJI!tt**E«3*>**tfA 1 * * tt * 6 & 
CO *5 fjg * . 400 - 560 fC^Sfttei L 
A 1 - S I ifc * I* A 1 - S 1 - Mg^£££> 
g£4-f£ LTlS^Lfc 400—550 riC^l 

& L T JNt PSJ ff S I* & - ?S IBI BE S * L * 2 4 0 

r £1 ± 3 o o ■c*$ST i 4'[i:]&*SLfc&. 5*1= 5 
Oi3^*J\2»Sffl7-f vttco£2i32?i£*r&*«> 

c ft m ] 

tft Ri GB * PS S LfcSft tco^-caints. 

M n 

M n « V -f > tt <© » tt A -t * & if* 3n X & <o 



1*63 ¥3-13550 (3) 

i i; j; 0 , S4i:ffttfiS*tt^i^ * ❖ 
fc^-t^tte"*?**;^**^ 1 **- * * 

m e & <o ao a i£ . a**/£is]E3S®>jnxm:*« 

UL IZ & -o Z t i< ^ S *C> 5 C £ * iil L * * 
?fl*3E£itLfco -*-tt*>S. 

M n : 0 . 3 - 1 . 5 96 . 2n: 0.1-1.0 96. 



F 


e 


: 0 . 


,05- 0.7 


96 > 


M g 


: 0.05 


- 0.7 96 . 


S 


n 


: 0. 


02 - 0 . 0 9 96 * 






u 


. $ » 


IC j£ S ^ Jo 




C 


r : 


0.05- 0. 


3 5 96 


* 


z 


r 


: 0.05 


- 0 . 3 5 96 . 


T 


i 


: 0. 


05 - 0 . 3 5 96 




V 




0 . 


05-0. 


3 5 96 co d £ 


1 


& 




it 2 PI iU 


Jt 








u 




d< ^ SJ S ft 




ft *>* 


X XI A I 












^COt5«l«-- 400 




5 60 r 


t* f«n frt 
t E| H 1l 




SB 


L 




400—560 t:icttiM 






ft ISJ 


rr* ■ 

tt O /- 






?v 


IS] 




Jg «5 L . 240*C 




300 


TC 7»C fiS *C 




(Hi 




14 


b 




S 5 — 


4 096 




T * ^ 




(± 


t_ 
-H 


1/ 


£ 


S * rr 


^ . 5fe K O 






#?i X 


S ffl ^ 








CO 




m 75 & T * * o 


I . 


5 


96 ^ 


W * * £ 


o 




CO 






fi 0 


. 3 96 m S5 "C 


(4 




* co 


J» A i>< -h 






tt 


< 




1 . 596 


* « ?L S i 


Stt 


m 
















fl: * «■ 




Z 


n 






















Z 


n tt 




tt 






ft 


<t 








PS 


& ft 


HI * « ^ 








JO 


ir 


0.1 — 


1 . 0 96 ^ *r 




-tf- 


■£ o 


* O £ =£f 




*< 


0 


. 196 


^ S§ 


tt J» JR a»« + 






tt < 


1 . 0 96 




X. 




t. 




^ ft it 


B$ co Jit ft a 


?>< 




< tt 




ft 






co 


/S 


^ ® a 


i& -T tz J6 


HF 




L < 


















F 


e 






















F 


e 11 


. M n i 




& 


■r 








0 5t S S ffi 


JS 


ft 


. ftJc 


n$ tt * s 












. M n 


co gg j$ a * 


** 


4> 






iff 






JO 








tt 


CO 


% tt 


* *t: I 






«t 


m 




aa * * 


S io * to 


IC 


0. 


05- 


0 . 7 0 96 ^ 






it 




o 


* CO # 


^fl/><0.05 


96 


5fc 




(i ft A a&< 




*> 


T 


tt 


< 


* 0.7 096 *^4.^5 


<!: 


6 


■J ft 


It B# CO (9 












m tt 


. m m £ 




/a 


t± i>< 


3& ft * 


a 










fl^ co J: 


^ tc 3fi a * 




< 




* tr ft 












< L X 


w £ F> IS & 



-287- 



i* V tt 


^ iS 


ft (c li . ^ 7 ft « W « § 




a* 


a* mi 


IC tt *) 








0 . 


70% 


* & 


5 C 


t <i J3 it tt n If tt *> tt ^ 


o 


















M g 


ti . 


fik ffl BE B 3» X tt . # BH. £E 6 


in 


X 


tt * 


(SI ± £ 








to 


IC . 


0.05 — 


0.70%tWS 0 . 0 5 % * £5 


t? 


a 




A< + # 


1? tt 


< „ 0/70% ^Jgi 5 i « 9 


ft 




tt ri< 


mtT t 


* • 










S n 












S n 






tt 






J& * JEJ to 5 


to IC 0.02—0.09% 






fi o 


0 . 0296 Tfc ftS 


+ # « < 




0 . 


09% 


* *■ 


* £ 


^5 -pfttftt^E&AnXtta* 


<& 


T 




C r . 


Z T 


. T i . V 








C r 


. z 


r . T i . VK^f nUI 




& 


Si IS 


tt * & ^ 


£ /c to IC 0.05-^,0.3596 & W 




ti- 


& a 


n £ 


CO ^ 


Wfi* ( 0.05%*'iSTIi co 




ZR 


t< + 


# -c tt 


< . 






ft 


ft #3 


^< £fe Sfc 




7 -r >«fiE>Mfc*<ffl»l=te 


£ 


e 





If Efl ¥3-13550 (4) 





IC 


£2 


£ * ft * 


pa 




L 


rj! 


IC o 




T 








tz 


CD 


J: o tt m 




CO 




it a 




- 




IS 


- m 


» ft 




rj 


- ft mi be 




-* 




USi EE 


^ 4i 








- M 


15 /ft 


IBJ 


£E 


s co x s 










s n 5 


o 








ft tt 


CO 




6 « * » 


at 


to 




« ft 






IS! 


- 


x a 








„ z n k 


A 


1 


- 


S i 








A 


i - 


S i 




M 


g ^ <o ft 


& 






^ ft 






rsi 


JE 




n co 


X 


IS 


^ ff ^ . 


& 






n s 


* w n 


^> 




^ 


n co 


*s ft 


£ 


b 


jsj « ft & 


15 




& 




J2 Hi CO 


Al 




U 




*3 X 


fa 




^ o * ft 






nn 


t& $% 


11 . 1 




tc 


PS 


& r 


2 Ea 


£1 


± 


n m l -r 


1> 


J: 








X 


12 


ic 


» r 


^ « 


ft 


a 


EE * Afc E3 


nr 


m 




& 


» na i£ 




CO 


La 


fly 


tt 


43 




a ** # 




BE 




it . 






X 


if 






if 


tz 
























it 


& 


«E & ffi 






















ft 


m 






« 


i>G 


& is 


*< & < 






a 




£ IC 




-t*- 


tt \* m& 








^ -5 


w »5 


co 


n 








m 


IC 






SI 


Hi 


01 & 


^ a 


1= 






f 


CO 


x 




w « ^ ft 




$£ 




CO £ 


Ot (i 45 


IC 


JBt 







6 tt 


1^ 


n if 












U 


X 


, M n 




ft 


ft 


$3 




+ » Iff 










fii ^ £ 




ja tt ^ 


» 




tz 


*6 




400 




56 0 


X 


co & Iff $5 




T? 




•3 - t 






m 


T? 




5 o 






s 


: a< 40or*:SS-iriiM 


n 




ft 


ft 




< A 


1 


- M 


n 




A 1 




M 


n 




F e . 


A 


i 




M 


n 


- S 


i 


x A 


1 




M n 




F 


e 




S i tt 


H 


CO 


ft 


ft 


«ff ) 


co tfr 


as 


t3< + 




-e 


tt l> 




to 






■5 ft 




CO 


m 


ft 


iz 


J: *J 




-f > 




CO 












«D tt 






to 




m 






jm f£ 


/>< 


3^ 


ft + 




0 




/: 


5 6 0 T: 












I* 


IC 




IS 


S L 


^» 


"J" 


< 




fi t* ^ 




> 


tt 


CO 


% 


isc * ( 




< 


0 




















CO 


tia 


ft 




*? 




IS 


^ 


li 


at 




£ 


tt 




& 


^ 


m 


tt 


/>< 


ft 


ir 
































£E 






























ft 




JOE S 


m 


CO 


ft 






a 




EE 4£ JJD 


X 


tt 




a 






> 


M to 






& tf 


+ 


7> 


tt 


SI 


a m 


m 


tt 










iz 


400 




560 


r 


CO 


So 


EES 




t 




o 




CO 


ffl iff 


a< 


400*0 






ti 


EE 




D5 


^ sa n 


/►< 




u 


< 




to X 


tt 


/>< M 


< 


t£ 


* • 


* 


/r 




56 0 *C ^e- 


m 






£ 




» 0? 




Pi & 


L 




< 




id 


7 < > 


w 


CO 









fi T -r ^ o 






ft W PS 


co n & 








'ft «H 


c tt o . 6# a ift Jta tt *« ^ ft 




9 






(C , 


A 1 - S i 


d& > A 1 




S i - 


M 




m 


£i 






tt 


£ L ^ *> 






^ ft ic 


i± 






#* 






» $ 


■tt- tt i> J: o 


ic 5 5 o t: 




TTn 












& 


• ft 


IS] ffi co ± 


® a ot a 




«B co m 


« 


ft 










CO 


ft £ ft « tc 


45 *c k or 


ic 


^ ^ tt 


It 


tt 


If 


tt 




tt 




tt iS A 






















i« *a JE£ 


* ia 7? «k 




S < L 


r 


rr 






£ 


IC 




w s a m. M 


tt £ fit fl$ 




X ic 


« 


tt 












to 1= 2 4 0 TC 


m ± 3 o o 


x; 


ffi 


rr 








*< 




5 o o 


C CO S. 2^ 


2 40 *C 




tli6 


o 


ft 




0$ 






IS ^ 


^ *« ]ft fit) IC 


tt 0 . 51 




a Eg jg 


tt 


*< 




ft 


■r 






tz . 3oor 


£1 ± X It 




F> f£ a 


^< 




'A 




IC 








* > co 




fit a< fi 


< 


tt 


2> 


o 








a h # ra be 






















* 56 91 ti 


a o ft 


Pol 






iS 


V) 


tt 


£E 


T 




n ? : i i: 


J; o r % 




* ± If 




£ 


£ 




IC 




6 ■? 


*t ds co a 


iSLX y 4 


> 


« w 




& 








u 






> «■ ic izi; 


tt 


$ -tt tt 








IC 


L 


T 


. St 



-288- 



T « 3fc tt < tt 5 • 3: tz * 40%£**i5A.£<!:. 

5 ? w »t o wis ft ta ^ at fia i= f , s^as 

EI i± # ft -5 o 

b5 © ^ r-1 £E S ^ <i > « i: L t * ( -> t fi ■? . 

*> > «5 «B ^ S ft AS EE <t & fSi i£ (S <o m *ft fi „ ^ ia 

r i@Tn-)TU^. £ ^ ttHH l ac« 

(SI EE 5* <z> a <o & *G ic ^ X . Jb S a ffi *5 GH 
* ? n (X J; ^ • 
c 3? m m J 
& m i 

TNo.l - No.5 tf>^&J-ol>T$&JS80>i^£{t 

6 J3? . *?l S3 E 33 * *T ^ - * 2«niUfc». 

B3 £E 5i . 4ft*G&.fcCFa9*?$IS!IEBrcJ:9l?& 
0.08n«<o?£7* « * t9 /= o 5aiS&f*ii2&2S 
©107*5. 19 * n 7 * > » ic -a I* T 51 56 



3-13550 (5) 

* ff i» * Z tz * lO* 5 TorrtlT^i3^ t t J 'C : 

a « an & l £ • s & tb ts m & « . g* & t» p h 3 

, C 3S S£ L 3% N a C I S 1 ffSRaSril L 
/= & (c . l!3ftADy^t51S4-Sf«listLTjlM 

SL/:, £ . 7 * > tz zj jl, Y - h 111 X. % m 

L » 300 3^ £ * £ W . 4004^ & * £ £ -t Z 

m * 9 * k <o r u - cff»«E#i(aj»*ri4> 

£ tft £ fc> "C . »10OJ:?ttKD>^y7^ 

»2SC^to>-3S I WMfix JE *< i3 < . @ #t 

5, (f . *»WW«>No.lA, 2 A . 2 B . 

2 C . 2D. 3 A . 4 A . 5 A U . 51 35 Iff 
24(tgf/««* JElJt . W *J * c 23kgf/«« J BiiB< > 

4 b »* . « « « *j a <t at s a « sao^ * * tf 



5 90T: i SO t »^ N o. 1 B ii iCf No.4 BO 
£ 51 5fe £ 2ikgf /■■ 1 J£l "K . S* ;>< 20kgfV 
o» 1 T <h fl£ < . No.2EtD*8^?l5S5fc<*a<23 

kgr/oo 1 . st # 2ikgf/«« 1 i is ^ o o , 

No.2FisJ:C/58tt. ME]HgS<JOjfjn»fifi£ 
>*< S80*C*iJ:tf 590r £ 25 V» A: i6 . 51 55 56 * A< 
22kgf/«<i* JEl T * 5J ^3 20kgf/ii 2 H T i S < . 
No.2 F -f VOBiJaOft^Lrt:. 

N o . 2 J . 3 C »i & ft # IS] EE S © Sn X K 50 

13fc $U! <r . 7 -f x: i @ i< 4 L' t . 

No.2G±iJ:Cf5C(i. «* M fi ffi 2 2 0 r *> 

xtf 2oot ifi< . 6 ^itnjowttaa^a 

in i: ^ 5 /: >!) , "7* ^ i: S S3 A* it C 6 

No.l C. 2 H t; J: 3 B li , ift *fi £ {£ *< 
3 30r. 3i0r*i«fcCF 3I0t i 5 < >■ PllSfl^ 
SS *j ic £ i: „ 7 * >«0 5liS5&JK^2lkgr/ 
ao * « T , fit^^<20kgf/fla , J£lTiffiTL/io 



*(i24kg(7«B 2 . 5t^ti24kgf/a«» iS5<^^» 

too, ^•pf^it^oi^ttiati**!*^^^* 

fc«>. 7^ > l; ffi S 4 i: . 

No. 2 I II, fi^^lBlEgOtoXSt 3 96 <t 

22kgf/B»* . fi^^22kgf/«» , tfiTL^ B 



-289- 



» 181 ¥3-13550 (6) 











& ft 




« « W tt 34 










No. 




*fc MJ W 


nr> Inj /JL «= 








mil 
















xar (X) 






(X) 

2 


(»V) 
-910 






1 A 
1 B 
1 C 


No. 1 


5 0 0 
590 
5 0 0 


4 8 0 
4 8 0 


2 7 0 
2 9 0 
S 3 0 


33 
33 
33 


24 
21 
20 


24 
20 
19 


1 

2 


-900 
-890 


ft 


It 12 ft 


2 A 
2 B 
2 C 
2 D 




4 2 0 

5 4 0 . 
5 0 0 


5 2 0 
4 8 0 

4 20 

5 2 0 


•260 
2 4 0 
2 9 5 
2 8 0 


20 
10 
33 
24 


2* 
27 
25 
26 


23 
26 
24 
25 


3 
2 
2 
2 


-900 
-650 
-870 
-900 


Miff 




2 E 
2 F 
2 C 
2 H 
2 I 
2 J 


No. 2 


5 SO 
5 2 0 
54 0 
5 50 
5 2 0 
5 20 


5 0 0 
5 8 0 

4 60 

5 00 
5 00 
5 1 0 


2 7 0 
2 9 0 

2 2 0 

3 4 0 
2 9 0 
2 8 0 


33 
33 
33 
17 

50 


23 
22 
29 
19 
22 
28 


21 
20 
29 
LB 
22 
28 
25 


2 
3 
i 
2 
2 
1 
3 


-930 
-910 
-890 
-930 
-910 
-900 
-850 


7 4 y 1 B 
7 * -j It 


It 12 W 


3 A 
3 B 
3 C 


No. 3 


5 20 
55 0 
520 


4 8 0 
4 8 0 
4 8 0 


2 9 0 
8 1 0 
2 5 0 


33 
24 
45 


26 
21 
28 


20 
28 
23 


3 
1 

2 


-B70 
-860 
-970 


// 

7 * > I I 


it *2 H 


4 A 
„4 B 
4 C 


No. 4 


5 50 
5 9 0 
5 2 0 


4 6 0 
4 6 0 
4 3 0 


2 5 0 

2 9 0 

3 6 0 


17 
24 

55 


24 
20 
24 


19 
- 24 
25 


2 
2 

1 


-940 
-960 
-940 


7 < /'I I 


it t2 W 


5 A 
5 B 
5 C 


No. 5 


5 4 0 
540 

5 2 0 


4 8 0 

5 9 0 
4 6 0 


2 8 0 
2 9 0 
2 00 


33 
33 
7 


26 
20 
28 


20 
23 


1 
1 


-900 
-830 


7 f > f 1 


tt!2« 



I? Jfei 04 2 

UfiSL. J* * 30bb. ft 175.1. & S IT5««Ott 

L o — ^ * 4004 £ & (A 1 - 1096 S i -1.5 
% M g £ & > * I3J « 1= tt iS , 25 M L > 480rt: 
T ft P EE * <t # * 4 . 5 ■ ■ tf> l£ # <t L te • 

^-r^ffTTttisniEK* » la ie s * « « *» a cf a 

& & lii) HE & ^- tl *C J? & 0 . 1 2 ■ <B 7 U - ✓ • > :T 7 

ifi^^-v k -7 -r *> n ^ * > # 

* ffl X Ji 22 £ Rl I- 51 55 & «k * * -3 ft # » M 
y - K iJII I ^ ft ^ * A 1 - 0.40C u - 0.15 



*%BjlW©No.l A * , 1 B ' > 2 
A ' . 3 A ' <* . SI 55 K> & & 24kgf /■■ * El ± * 

- 8 8 0 *6 -910iV t^Slft^Wi:^^* *? ^ * 

:tH:J4L, it«W©No.lD*, 3B *ti. 

i i5 O t to h ?l5fi^M<2UKf/"i 3 - fft^a<20 

No.l E ' 2 2 0*C <h S < . 
>irffilRjB-<£i:fc. 

No.lF 3 C ' ii . ^fni»ft»ff«0 

JnXtfC*«50S6tJ5l*fc»- ^-f > <c ^ © *< U 

No. 2 B * fl <t a S fi « H0t 

fc *> , 51 ffi * 14 2 7 k g f / o o 5 s iM ^ U 2 G k g f / 
■ a 3 tJS<tt-9fc4>©«>* * 7 it »l © W IS fl 
IA a< SO C & /i * - ? * ^KSfiS^ill t fc» 



-290- 



#R8¥3-13550 (7) 

No.2C"l*,ttttiaitt*« 34 0T t iS < . ?l 
& fis S 1 8kg f /no 3 „ fi* 2j I7kgf/na 1 £ <5 < 



»3» 











& ft 




a 












No. 




{taaa 

Iff <T) 




<r> 


fiEK<OJto 

xat (3t) 


cur/" s ) 


(kgf 1 ) 


(X) 


(■V> 






1 A ' 




4 6 0 


5 L 0 


2 90 


33 


25 


24 




-890 






i fl- 




5 5 a 


4 8 0 


2 6 0 


21 


27 


27 




-910 






ic* 




520 


4 2 0 


2 80 


33 


24 


23 




-910- 


*r 




1 D" 


No. 1 


5J_0 


4 8 0 


2 9 0 


21 


21 


20 




-900 




It tt « 


1 E" 




52 0 


4 9 0 


2 20 


33 


29 


29 




-870 


7 4 7 1 8 




1 F' 




54 0 


5 0 0 


2 5 0 


50 


28 


28 




-900 






2A' 




5 4 0 


4 6 0 


2 5 0 


8 


24 


23 




-880 






28* 


No. 2 


5 8 0 


4 8 0 


2 90 


SO 


27 


26 




-870 




it 15 « 


2C- 




5 5 0 


4 8 0 


3 4 0 


21 


16 


IT 




-900 






3A' 




52 0 


4 8 Q 


2 8 0 


33 


26 


26 




-890 






3B* 


No. 3 


5 8 0 


5 00 


2 9 0 


36 


21 


20 




-920 




it « m 


3C 




500 


5 2 0 


2 9 0 


50 


26 


26 




-900 







-291- 



C as qfl (o %j m ] 

C 41 PS t£ fl» ifc K « *W- 7 >r = 

/a 3£ & s ® ? ^ >*s?f*Mt-r*;:£: 

;»< *J fife ± 9 * ^^^S^SXlfb. 



» ^¥3-13550 (8) 
* 1 B(0 




4* *f ds Kfi A 
ttPJ A 
ft S! A 
A 



HI ± '> & ^ S 

# & ± *9 « 

# a ± Jta * « B me 



* i 0 co) 



I 



mmmaaamaaaaBm 



\A/\AAAAA/VWA/W\A 



M TOMZWwwvvwv h i 



* 2 



3 4 



f/\AAA{?7Y7Y7Yr 
/\AA/\| / \7T7Y^) 



-292- 



JSfifl ¥3-13550 (9) 



®Int. CI. 5 IftS9E* FrrtBES*^ 

//C22C 21/00 J- 68j3 Z 4K 



ffl x « 



(e$5> 

spfiR1^7^ 1 7B 



1. $Hfc<a^5* 

3M3ittBSBl 4 8 3 3 9-^ 
F (227) GL£lfc£Jax3!M*5££lt 



4. ft a a 
ft * 

ft £ 



t 107 (t82£58&-8854) 
SGSClBfgEsfrK4TB 1 3*5^- 

(7899) #33± * # 6 



(3 

(8929) #S± 



m 



m 



P33 



(9470) #m± 'ao*n «« BS^S 




5 . *S i£ *t ft 

«5J Iffl # 4* . %BflCOS¥aa»^tDOT 

(1) B3ifflfF25i7H5fcfT0> TNo.4J * TNo.4 
C J iHiEtS. 

(2) 2S I 8 H S* 7ftO»:i:TE?SlS*toAt5, 



PS! 



*1» 



No. 


Mn 


Sn 


F e 


Mb 


Zn 


C r 


Z r 


T 1 


V 


A 1 


1 


1.0 


0.0S 


0.1* 


0.16 


0.40 












2 


1.2 


0.04 


0.2S 


0.53 


0.36 




0.15 








3 


1.4 


0.03 


0.B1 


0.12 


0.68 


0.16 










4 


0.9 


0.07 


0-25 


0.49 


0.20 




0.10 


0.14 






5 


1.1 


0.05 


0.30 


0.19 


0.40 


0.10 






0.12 





-293- 



(nix.) 



2. ^t8<0£*fc 



3. 



K ® A 



ft 



a x sa ds 

ipfclSWMHaSI 4 8 33 9*1 
{ 227) ttfi«Mr«ttUStt 



=r 107 (fg££586-8854) 

(7899) /J\ fii ^ £ 

(8929) ffl 

la m 

(9470) #S± « 



5. MiEft-ftroa^ 
Rasa : «U 



*9ai 1 a 





6. SSIEOtt® 



7. *8IE<7)I*3S 



t»m ¥3-13550 (10) 



7A/^-^^Sft7-r>»«)W)a7?KJ £ SUETS. 



— 294 — 



